are happy with a vision less than 6/4, provided the benefits in field, binocular single vision (BSV) and image size on the one hand and the cosmetic on the other are sufficiently valuable.
At this time we have several hydrophilic acrylates with water contents from as low as 3 % to as high as 85%. These can be made into several lens forms. The higher water content lens is softer and has a high oxygen flow. In general terms, the high water content lenses can make large lenses, the low small thin ones. Whenever the limbal zone is to be completely covered, then a high oxygen flow material is necessary, the converse being true for small lenses. Thus even with PMMA of water content 0.2% constant wear without ill effects is possible in some rare instances with lenses of 7-8 mm diameter. The balance between trauma and anoxia is held by' the eyes' ability to adapt. Whenever this balance is upset then we see abnormal changes. Whilst I accept superficial minor changes in the eye I do not think one can accept either for the normal or diseased eye changes in the deeper structure. I mean by this changes involving the regenerating layer of epithelium, stroma and endothelium. To evaluate these changes requires a high degree of clinical ability with slit-lamp microscopy. At this time I doubt whether more than 20 % of the many practitioners involved in contact lens practice qualify. I am sure teaching authorities and better instrumentation will put this right in time.
The ultimate in contact lens practice is a soft material, either hydrophilic in substance or surface (e.g. treated silastic elastomer) that can be worn for prolonged periods constantly. With certain qualifications we have reached this stage with lenses used for therapeutic work. But one must realize that the metabolic requirements of abnormal eyes are not those of the normal eye. It remains to be seen whether the normal eye with our present materials and lens designs can achieve constant wear without secondary eye disease. For normal eyes the criteria chosen for safety standards of materials, lens design and hygiene must be high because when disease occurs secondary to contact lens wear the practitioner may be concerned with a patient having some permanent loss of vision. Those of us who are concerned with supervision of patients must not therefore ignore the potential danger.
This evening's papers are presented more as cameos for your interest than as complete coverage of soft contact lens practice. Since over 90% of the public wearing soft lenses have low errors of refraction some time must be given to this group. From their behaviour we learn what to expect in the treatment of eye disease. Therapeutically the soft lens has been used as the panacea for all incurable anterior segment con-ditions. It is a fault of this appliance that it is too easy to fit and therefore often used indiscriminately as a treatment. Even amongst contact lens practitioners there is disagreement as to their true value. It is often unwise to inflict upon some patients a long period or indeed a lifetime of contact lens management if the gain is slight. On the other hand, the future treatment of keratoplasty, aphakia and keratoconus looks much more interesting and the routine use of such appliances even at the end of operations will be possible.
The physicochemical properties of hydrophilic lenses and their implications on wear and function will also be discussed.
The study of materials after contact with the eye for several months determines their role in contact lens practice. The future depends upon many such studies. One hundred and one patients (202 eyes) have been studied with simple refractive errors (mostly myopes), but without any significant ocular pathology. An initial ophthalmic examination was performed prior to soft contact lens and follow-up examinations at three, six and twelve months. All patients now reported had attended for at least the three months follow up, and the majority had attended throughout. Some patients had previously used other types of contact lens.
Symptoms
Complaints of mild degrees of irritation, watering, photophobia and redness were elicited on direct questioning in the majority of patients. These symptoms tended to increase in frequency and severity with lens spoilage but were seldom sufficient to cause the patient to cease lens use.
Eyelid signs: Blepharitis was noted frequently prior to soft lens use and showed a tendency to appear after lens use. It was never a clinical problem.
Conjunctival signs: A mild degree of conjunctival hypernmia was comnmonly seen at the first examination in patients who had previously used other forms of contact lenses and was seen in the majority of patients after soft contact lens use. Papilla were a common initial finding and often remained unchanged, but in several patients the papillk increased following lens use, or were observed for the first time after lens use. Follicles were less frequently noted initially and showed less tendency to increase or develop following lens use. These signs are nonspecific and can be related to a minor degree of chronic conjunctival irritation.
Culture: The results of bacterial culture are shown in Table 1 . Non-pathogens, chiefly Staphylococcus albus were a relatively common finding both before and after lens use. Pathogens were identified in 9 eyes at three months, but were not associated with a clinically recognizable infection. When a pathogen was found, the patient was given a course of appropriate antibiotic drops and lens use discontinued for two weeks.
Tear film defects: The pre-lens tear film showed drying areas on many lenses, which increased with lens spoilage. The post-lens tear film tended to collect debris. Schirmer's test did not show any consistent change.
Cornieal Complications
Measurement: Pachometry of the cornea showed a small tendency towards swelling in some patients. This was observed at three months and did not increase thereafter.
Keratometry showed a tendency towards an increase in corneal curvature in the vertical meridian (with the rule astigmatism), which became apparent in some eyes at twelve months.
Signs: Microcysts were absent at the initial examination. These were identified by retroillumination and were commonly present in small numbers.
Punctate epithelial erosions (PEE) were identified by fluorescein staining and were commonly present in small numbers.
Punctate epithelial keratitis (PEK) occurred in the minority of patients. These were mostly fine and intraepithelial, but in a few patients coarse PEK were seen in a combined epithelial and subepithelial situation. Thus the observed punctate staining spots were accounted for by microcysts, PEE and PEK. These signs increased with lens spoilage and were at their greatest in patients making continuous wear of their lenses. It was in these patients that coarse subepithelial PEK were seen and it was for this reason that we abandoned continuous wear. A fine epithelial irregularity (patina) was commonly seen immediately on removal of the soft lens. This may be an irregular heaping up of epithelial cells, or a minimal degree of epithelial cedema. This sign was demonstrated by the epithelial specular reflex and by retro-illumination and was much less pronounced than epithelial oedema, which was occasionally seen.
Stromal cedema occurred in a few patients and in one patient on intermittent wear was sufficient to cause discontinuation of lens use.
Superficial stromal vascularization of the limbal cornea was observed in patients at the initial examinations who had worn hard lenses previously, and appeared at three months in some of the patients studied. The vessels extended up to 1 mm from the limbus and were not seen to progress at subsequent examinations. It is possible that they represent the opening up of existing vessels rather than true neovasculatization.
Superficial stromal scarring occurred in two patients as a result of large coarse PEK which had healed by organization. In each case the scars were very small and peripheral and did not interfere with vision.
Corneal sensation was not disturbed, and changes were not seen in the anterior chamber or posterior segment.
Conclusion
By detailed ophthalmic examination, it has been possible to define many different signs resulting from soft contact lens use. These signs increased with lens spoilation and reached an unacceptable level only in patients making continuous wear of their lenses. Otherwise the signs did not increase over the period of the study. All signs, with the exception of two minor nebulae, were capable of complete resolution. The observed changes are probably the same as are to be found in hard contact lens use when this is adequately scrutinized. The relevance of the observed change in corneal curvature will require further study to assess.
It would appear that with careful fitting and adequate ophthalmic supervision that the soft contact lens is a safe form of refractive correction.
